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(54) Method of evai^ 


items at a self-^^ 



(57) Cash dispensing patterns at an ATM are eval- 
uated to facilitate maintaining a cash dispenser (18) of; 
the ATM with sufficierit cash. The^amount of cash disr 
pensed during a particular transaction at the ATM is de- 
terniined. The time at which the cash. was dispensed is 
: also determined. An actual dispense pattern is then de- 



termined which is based upon the amount of cash dis- 
pensed and the time at which the cash was dispensed. 
The actual dispense pattern is compared with a predictr 
ed dispense pattern stored in a nriemory (34); Based up- 
on the results of this -conriparison, a real-time signal is 
genjBrated which is indicative of when the cash dispens- 
er'(18) should be replenished. . . > 
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Des ription 



Th pr sentinv ntion relates to self -s rvice terminals v^^ich dispense cash, and is particularly direc^^ 
of evaluating patterns of dispensing cash at a self-service terminal to predict future cash replenishment r quirements. 
5 Atypical self-s rvice terminal which dispenses cash, such as an automated tell rmachin (ATM), usually operates 

twenty-four, hours per, day, seven . days per week. Since ATM users can withdraw cash at any time, the^ ATM needs to 
be stocked :with sufficient cashfto allow.cash to be dispensed. wh^n required. A knom^method otd^t^^^^ 
amount of cash to be stocked at a particular ATM is to- use previous cash dispense totals at that ATM, For.exampl . 
pericxlic ciash iispens^ totals cas^di^penise totals, nriay be used to predkn future c^h^replen- 

TO . Ishrrtent reqijire^ to be stocked at that iftJM| • -g^^ 

^^i A disa^^ in ^usirig^previous cash cii^^^ future cash refjienishm^m^^^ 

: particular^ATMis tha^^^ V^TM ma/ ex 

dist)ensing;'Th a SF^^'>y®Pl«;^"?f»^^ ^^^R^^^S^; 

^cbnce^beifi^h^ run out pf casK before^ 

IS relDlehisivnient^m^^ 

of the ATM.heeds to be made. The costs associated with carrying out an emergency cash replenishment are relatively 
higher thah'the costs associated with carrying out a scheduled cash replenishment of the ATM, Acco^^ extra costs 
are incurred if an emergency cash replenishment of the ATM needs to take place. Moreover, rt the ATM runs out of 
cash before the next scheduled replenishment, users may go to an ATM owned by a competing financial institution. 
20 possibly resulting In loss of revenue and business. 

^y-vlt is ;ah^bjectJOtShe; present invention M proy ide a^ method of evaluating t»5e.f sfl^ppaP^^^f^^^ » se jf^eryice 
terminal which effjcienl.rnariner as rega^^ J 

In accbirdi^ 's provideiJ a r7iethpd:bf;eva^^^ patterrn of^- 

dispehsmgc^sK^ 

25 associated-^^ilKicasi^^ 

preset disp^rise data; and (c) generating ain alert 'signal independence upon the comparison of step (b). 

Preferably? the pattern characteristic of step "(a) is the amount; of cash dispensed at the self-service terminal tn 
relation to time: The preset indicative of what the dispense pattern for the self-service terminal may 

be lor a^^^mid i^ the If uture; T Walert sigrial in; 4tep (c)^ i^ indicative of whether or not cash has been dispensed; at the 

30 self-service terminalas jpreviously predicted.^'- . 

Prefferably/the ate^^^ indicative of dispensed cash at the self-sen/ice^er^ being higher than predicted by 
at least^a predeterrnin^ lowerthan predicted by at least a predtermined amount. , 

Cash dispehseilow&r^^^ predicted can be due to ^ hardware failure in the terminal whichiestricts dispense capability 
e.g. dispehsei' failure or display f^^^ 

35 : |n accordance with another aspect of the present invention, there is provided a method of evaluating cash dis- 
pensing patterns! at an automated :teller machine (ATM), to. facilitate maintaining, a cash; dispenser of f he 
■ : supenticash;'^^^^^^^ of-Xai'determihihg the^ of cash dispensed ^d^ 

actii^'at^theiAfM (c); determining; an>c^uaidispen^ P^^^, 

based upbri the^^ a^*"^' disp^ense pattern of step (c) with a 

40 predicted dispense pattern stored in a memory; and ;(e) generating a real-time signal indicative of when the cash 
dispenser should be repleiiished based^ 

brie ;embc^ present iriventibr^Jyvill now b^^ way of exa^mple with reference to the accom- 

panying drawings, in which: 

45 f igM is a block diagram representation of a banking system including an automated teller machine (ATM) em- 





bodying the present invention; 

: ^ ' ■ . ■ ; f \Fig: 2 iis :aiperspe 


fM:or;Fig^-;2g^ ;::,i-;..-v--.v-:;.^-^ '.ii'^-^^vv ;;^c.Vv^^Kv;:4v^y^ ; -.p 




■ ;>:;V so ; : ; :i Fig;^5i'is^af grap^^ 


out by.the:AfM,bf Figs. .1-3: ;,;;;; ' 
iiirtbrn^arKl'^^ dispense: pattern over a-p^ipd of a wepjS; 

picl prpdidedcash a^ 




■;. ;■ • V'i; oi^Figs.-^1-3.;^^:;;. \- :V ..^.^.c:; '5; ^.^5', 

55 The pr sent inv ntion is directed to a method ' 
Th particular-construction and use of the self-sp- - 
includiing^aself^seiv^ ^ 
. teller machihe.^yQj;M):;::;^. ;^'^ ;^ ; . ■ ^ s 


: . : : -ttinq CHsh dispensing patterns at a self-service lorminal. 

• .: :v.n/ji niay vary. By way of xample. a bankinq system; 5 
: ; V: V: .y ;soirsGrvice terminal 10;is in thai form ol Hrvautomjited 
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The ATM 10 communicates via a line 90 through a standard communication network 92 which, in turn, communi- 
cates via a line 94 with a r mote computer 96. The remote computer 96 is typically a large scale computer located at 
a central site of a financial institution. As is known, th r mote comput r 96 monitors various parameters associated 
with operation of the ATM 10. 

R ferring to Figs. 2 and 3, the ATM 10 includes a user interface 12 having a front panel. The user interface 12 
includes a card reader 14. a key pad 16. a cash dispenser 18. a CRT display 20, and a receipt printer 22. The card 
reader 14 has a card slot in the front panel of the user interface 12 thrpugh which a.custorner 24 cap irisert a user's 
identifying card 26 at the commencement of a transaction to be coriducted by the customer 24. The cash disp nser 
18 has a cash slotthrpugh which cash currency notes jstored, inside the ATM 10 can be delivered to thejcustomer 24 
during the transaction . The receipt pririter 22 has a receipt slot through which a recyijpt of the transactiori; d 
Wthe,custonrier 24 at' termination of the transaction;; :^ "]■ ' ; ' '■•■•v':''.A'^V'-^: vT^'^' - ^V'-'^; "J-i-'v :'' ''^^ 

':. Wh eri^ th e custorne r 24 inserts thie liser^s identify iing card 26 info th e- card slot of the c^ f^^^t, I r®^5*^^^l 
reads data^ cipntained on; the customer 24Ms; then p rsonafe^ 

identification.hurpber {PJN) via^t^^ key pad 16/ After the ^c^^ 

20 to enable the custbnneir 24 to carry out the desired transactibh., After the transac cpmpleted,.the receipt printer 
22 prints a receipt of the transaction and delivers the receipt through the slot of the receipt printer 22 to the custom r 24. 

The ATM 10 also includes a controller unit 30 which communicates with components of user interface 12; The 
controller unit 30 includes a processor unit 32= and a memory unit 34 connected via bus line 36 to the proc ssor unit 
32. The processor unit 32 receives input signals on lines 42. 44 from the card reader 1 4 and the key pad 16. resp ctively 
and provides output signals on lines 46, 48= 50 to the cash dispenser 18. the CRT display 20; and the receipt print r 
22. respectively; to control -the amount of cash;^dispehsed by^he ca 

: CRT display 20,. and the infornriation printed. by th^ pnnter 22); The pro^^ conanriunicates via:: 

the line 90 thr^oUgti the co^^ 

;, Referring to Fig: 4; a flow chart diepicts a prdcess^carrie^ 
In step 100; the jprocessor unit 32 rhakes aTeal-tirrie defermiriatiop as to whether: the bash dispenser 18 has beien' 
instructed to dispense any cash. If the determination in step liDO is negative, the process ends. If the determination in 
step 1 00 Js affirmative, the process proceeds to step 1 02 in which a determination is made as to the amount of cash 
dispensed by the cash dispenser 18. A determination is then rriade in step 104 as to the actual tinne of the day that . 
cSLsh was dispehsedby the cash dispenser 18: Also; the t since the last repi n- 

ishmerit is determined in step ip€|. The actual amount of cash. dispensed /^^^^t^ o'.cash^ 
occurred; and the tbtal amourit bf cash dispensed sihce the la^sUe^^ unit 34.;The 

information relating to the actual amount of cash dispensed includes t^ number of dispensecl bills and the denomi- 
nation of the dispensed bills. The information relating to the actual tinne is obtained from a ^ystem clock of th ATM 10. 

The process then proceeds to step 108 in which the processor unit 32 determines an actual dispense pattern of 
cash dispensed by the cash dispenser 18 since the. last replenishment. An example of an s^ctMal dispense pattern oyer 
a week period is illustrated in FigrS. The actual dispense pattern is compared with_^ predicted dispense patt rn ^stored 

- in a histbixal; fflej^ 

^JHustratedJn^llg/^^^^ -"iS'?!';?^^ ^^.^;-'-;^^ ■':•:' 

• T^^^ infqrmiation associated with the particular 

ATM 10; The predicted dispense pattern is created::using actuarbash dispense information (e.g., the numb r of dis- 
pensed bills and the denomination of the dispensed bills) and actual times of previous transactions. The predicted 
djsperise pattern showri in Fig. 5 is:divided into discrete.periods (i.e/i days) and shows the expected cash amounts to 
be dispensed in each period. Although the predicted dispense pattern of Fig. 5 is divided into days, it is contemplated, 
thai the predicted dispense pattern may be divided into hours or weeks, for example^ After the comparison carri d out 
in step.110. the process proceeds, to step.11 2 in which the historical file in the.mernpry unit 34, is updated with ihe new 
actual dispense pattern data, . .- 

•: ^.v A deterrnination is made in;step 1 1 4 as to whether the pattern obtain^ ll?; ?^®R .=l*?§.:9*^'^f 

to the |)redicted d 

: the processMi<&^ irthe dete iri st^p/1 1 4 is negs^ 6- iniAvhich a d r , 

; termination: i^m as ;to; whether the. totel actual a hQ®^®®n;^SR®^^®'? 
18 is hjgher:tha^^^ by a first'predetermined value, the predicted amount and th^ firs^ 

■ vajue ar^^istbr^ in the nriempry unlt :i^yif.the dete^ to step- 
; : l22.in which :a flag is raised indicating that, more cash needs to 1^ in the cash dispenser 18 of ihe^^TM 10 before 

the" next scheduled replenishment. If the determination in step 116 is negative, the process proceeds to step 117. A 

■ determination is made in step 11 7 as to whether the total actual amount of cash which has been dispensed by the cash 
dispenser. ,18 is lower than the predicted amount t>y a second predetermined value. The predicted amount and the 

' secorid predetermined value are stored (hjhe memory' unit 34, 1 f .(ho dctei-nnination ir» step 1 17 is^ff irmVittvcV iho process 
proceeds to step 1 1 9 in which a flag is raised indiCMtinc) thnt sufficicoi cash is available to be dispensed nnd that the 
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next sch duled replenishment may be postpon d. If the determination in step 117 is negative, the process proceeds 

to step 118. Q • ♦ 

In step 118. a det rmination is made as to whether a hardware problem related to the cash dispenser 18 exists. 
If the determination in step 118 is affirmative, the process proceeds to step 124 in which a flag is rais d indicating that 
a hardware problem related to the cash dispenser 18 exists within the ATM 10. This is a possible caus of a low cash 
dispense determin d in step, 11 7, If the determination in step 118 is negative, the process proc eds directly to step 
120 in which'any raised flagl^ s^nt to the' remote computer 96 for further processing: : h 

■WhenTthe remote computer 96 receives a raised flag from the controller unit 30 of the ArM-ip^the,,c9nriputer 
^prwid^^^lridication^t operator at the computer that some action is needed. Thus, the actipnlneede^ 
ifi^an^kistingi^ 

before the>iext ichedf^ PJM, or to postpone t|he riext scheduled^^^^ 

; oiehtlT^e^ope^ therv take^ any rieceissary action; The cpmputer. 9^ then :reca!culates: a; ne^^ 
#pktt^ iritp the^nemcH^y:u^ ^"V;!;^;^^-^?^^^ 

stores in 'thi'mieirm^ ^■••■^^>;-V=^S'!'^^^■ --^:>■^^^^^^^;^ 

^ >Preferab^^t^^^ in each period will have a relationship with;the cash dispensing 

characteristics in another period; An example of such relationships Is illustrated below: - 



PERIOD 


RELATIONSHIP 


T-3 




JrZ . .. 


= (T-:3) : 




: = (T-2)-l0% , 




=- (T.lj+22%i; 




: = (T-3)+40% ; 


T+2 ■ 


^i=(T-1)+50%^- 


T+3 


= (T+2)-33% 



If the actual dispense amounts in previous periods are the folibwirig: . 



PEff^iop 


NUMBER OF BILLS DISPEINISED 




■..500:- . - 


■ T-2':^ ; 


■ ' ■ 700 . vbV. ■ 




• 750 




660^ 



' ' then; t dispeinse arnounts; for future ^p^^ - ..^ v; M.-^tZr'^'-i^^^^^ 



PERIOD 


^PREDiCTED NUMBER OF B?LLS TO BE DISPENSED 


RELATIONSHIP^ 


T+1 


- y\ ' .\ 700- 


= (T-3)-HK)% 


■ T+2 


\ii25 ^ ; V /'S: :''■'■/ 


V . =(T-1)+50% : 


T+3 




= (T+2)^33%^ 



The example above is'simplified since 6 the total cash amount dispensed is considered. It is expected that each 

. denomination of bills will be considered^ . 

: ^v'i ■|nuiinti^ patterns at. the} ATiyi 1 0 injacxordaqce with the 

%:present;ih^ ^^■] 9 f^?'?!P9;9'^^;f ^ cash is:f 

/minirr^zed^^ is'jTiintmlzed 6eca jnformied:in.real4ime.oHhe;9^^ 
; i: pash dispi^ 

lUpJisi^ow^^^ ^:^9^'';PP:THesd^ 

- ev^lu^ described ;her^ihabove^'a 

- may,be made to increas&the arrib^^^ repfenishnrient scheduled on Friday to avoid an put; of cash position 
during the weekend. Also, a decision may be made to carry out a further cash replenishment on Saturday to avoid an 
put of cash position, on. Sunday: Mo^^^^^ may be nnade that there is sufficient cash in iho ATM 10 on 

. Tuesday.to last uniil the.inext scheduled xashTeplcnishme ^^??^^'>?!y;:i! 

r ; that the. scheduled cash. repleriishme^^^ -' V ; ; ; y;--; 
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Another advantage is that costs associat d with emergency repi nishnnents are eliminated or at least minimized. 
Still another advantag is that possible toss of revenue from potential transactions not carried out at the ATM 10 is 
avoided. 



Claims 



. 1; ; A method of . evaluating a pattem of dispensing cash at a self-service terminal/characterized. by.tiie .steps^O^ (a) 
^' ' mohitoring'a real-time patt^ at the self-^erylce'terrriinal;^^ 

^r:-y\ paring the pattern" ch^ p|stef3 (a) with preset dispense data: and (c) generating an alert sicjnal.indepe^^^^ 

v:;.v),:ence'upon.the;Cpmpa^^ " ' ^'''V''- -^^^^i \ 

. i: ?-t: A rnethbdacborS^ Ipi that the.pattenr) charact^ 

; d^^ ■ v- ::"' V ;;*: . • 

3. A method according to claim 2, characterized in that the preset dispense data is indicative of what th dispense 
pattern for the self-sen^ice terminal is predicted to be for a period in the future. 

4. A method according to claim 3, characterized in that the alert signal is indicative of dispensed cash at the s If- 
20 sen/ice terminal being higher than predicted by at least a predetermined amount. 

5. A method according to claims 3. characterized/in that the, alert signal; is indicative of dispensed !^ at the self- 
service terminal: being lower than predicted by. at le^^^ ..^^^^^^.V 
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25 "' 6. A method accor&in"^ to anyone of the preceding claims; characterized by the step of (d) generating a status sigrial 
which is indicativ^'of a possible hardware fault restricting the dispensing of cash. 

7. A method of eyaluatirig cash dispensing patterns at an automated teller machine (ATM) to facilitate maintaining a 
cash dispehser Xl 8) of the ATM with sufficient cash, characterized by the steps of (a) determining the amount of ' 
30 cash dispiBnsed during a particular transaction at the ATM: (b) determining the lime at which^st^p (a) oqcurr . d;:(c) 

determinihg an aciual. dispense pattem based upon the determinations of steps (a) and (b);:;(d) comparing the. 
actual dispense pattiem of step (c) with a predicted dispense pattern stored in a memory (34); and (e) generating 
a reaNtinrie signal ind^ of when the cash dispenser (19) should be replenished based upon the results of the 
comparison of ste(D (d). 



8. A method accordirig to claim 7. characterized by. the step of: (f) determining if a hardware fault Is present restricting 
; . . thedispenisini^^ ^ ; ; '^ -' i^ v^. J;" ■ 

9, A method acbofdiKg t^^^^^ claim 7 or claim 8; characterized in that step (d) involves determining if the actual 
40 dispense pattern of step (c) is either higher or lower than a predicted amount associated with the predicted dispense 

pattern. : , .■. \ -y : ' ■/ ': ' 
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FIG- 4A 
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